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1. Entomology
2. Pests




DOES the concept of the PESTS and
BENEFICIALS existsin NATURE

NO
PEST isan ANTHROPOCENTRIC concept,

related to the HUMAN BEINGS (man)
WHAT DOES EXIST in NATURE

TROPHIC LEVELS, PYRAMIDES,
CHAINS, NETS




WHAT DOES EXIST in NATURE

1.

NATURAL ENNEMIES of INSECTS:
Organisms that can reduce the population
density of them

. EFFECTIVE NATURAL ENNEMIES of

INSECTS: Organisms that can reduce the

population density of them at an economical
threshold (economical injury level)

. Theinsects in natural ecosystems are not
distinguished in PESTS and BENEFICIALS




The following terms are related to MAN




Pests

Crop Protection & Pest Control

Needs for Crop Protection?

Methods, (Techniques)

Strategies of Crop Protection & Pest Control
Advadages and Disadvadges of Strategies
Current Status of Crop Protection

Needs for efficient and
sustal nable methods of CP

9. Modern crop protection is
applied ecology

10. Biological Control
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Pests

Theterm pest isanthropocentric:
@ In ecological sense, there are no pests

@ |In absence of humans and their activities, all
organisms are just part of an ecosystem

Pests originate in the context of human activities

and objectives

@ A speciesisnot a specific pest

@ E.g., aspider isapest for ahomeowner, but
beneficial for a specialist in biological insect
control.




A working definition of Pest o

@ Inthe context of crop protection, pests are

all organisms within the cropping environment
that cause injury to the crop and are capabl e of
reducing yield and/or quality

@ Includes insects, weeds, plant pathogens, birds,
non-human mammals

@ and other organisms which pose non-medical
problems to humans and non-veterinary
problems to animals




A pest must cause Injury

In order for an organism to be considered a
pest, a damaging stage of the organism

must be present in high enough numbers to
cause actual 1njury to something valued by

people.




Pest

according to Federal Insecticide Fungicide and
Rodenticide Act (FIFRA)

Pest can be

Any organism which interferes with activities
and desires of humans




Pathogens-

Weeds-

Nematodes-

Roundworms

Molluscs-slugs snailse

Arthropods-insects, mites, crustaceans,

other joint legged invertebrates
Vertebrates-birds, mammals, reptiles, amphibians
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Scales & Mealybugs
Aphids & Whiteflies
Spider Mites

Borers & Beetles
Caterpillars & Thrips



Scales & Mealybugs

Scales & Mealybugs
=Host Range: Most generalists some specialists
«Sampling Methods: Visual inspection; look for crawlers every 7-10 days

Settled crawler of Lobate lac scale Long-tailed mealybug
lobate lac scale



Aphids & Whiteflies

Aphids Whiteflies

=Damage: tips, leaves; watch for =Host Range: some specialists,
detectable sooty mold several generalists

«Sampling Methods: visual «Sampling Methods: visual
Inspection 1-2x Per week Inspection every 7-10 days

«Potential vector for disease =Potential vector for disease
-~ Green peachaphid g
- Wihgless and winged forms

......




Spider Mites

=Damage: leaf chlorosis, defoliation
=Host Range: some specialists,
several generalists

=Sampling Methods: tap leaves on
paper 1-2x per week




Beetles & Borers

Borers
=‘Bore’ into host trunk, stem, twig or root during life cycle
=Sampling Method: inspect trunk/branches for damage

Beetles

=Damage: foliage, fruit, roots; some wood-boring species
<Host Range: some generalists and specialists
=Sampling Method: inspect host and associated damage




Caterpillars & Thrips

Caterpillars

=Damage: foliage, stems, flowers, fruits
<Host Range: some generalists and
specialists

=Sampling Methods: visually look for
caterpillars associated with damage

Thrips

<Damage: foliage, flowers,fruits
=Sampling Methods: inspect foliage,
flowers; tap flower heads; yellow and
blue sticky traps

=Potential disease vector




Pest Status

Status of an organism as a pest within an
agroecosystem is not fixed (e.g. the same species may
be injurious, or of no importance)

Status of pest Iis determined by several factors such as
o Pest

e Time

 Crop

e Environment




Crop Protection & Pest Control
Needs for Crop Protection?

Strategies of Crop Protection & Pest Control
Advadages and Disadvadges of Strategies
Methods, Measures, Products

Needs for efficient and
sustainable methods of CP

Modern crop protectionis
applied ecology

|PM, anew crop protection
paradigm




Crop Protection & Pest Control N

@ Crop Protection: The entire range of
measures to prevent or minimize damage and
yield reduction of useful plants (e.g. crops) by
using all relevant scientific knowledge in an
ecological and economically suitable way

Pest control: The regulation or management
of another species defined as a pest, usually
because It is believed to be detrimental to a
person's health, the ecology or the economy.




Crop Protection:
A human war for survival

Needs of food for survival isacommon thread
that unites humanity

1. Every dlice of bread that is buttered

2. Every potato that i1s boiled

3. Every cup of coffeethat is consumed, etc..

In order To feed and meet the needs of an ever
growing human, crop productivity hasto be

INncreased

Thisis aconclusion of another battle in the war
that has started since the invention of
agriculture, and that we will be fighting
upon the day we become extinct




Crop Protection:
A human war for survival

1. Crop Protection isthe war of man against
an upset balance in his environment;

2. manisdirectly responsible for upsetting

this balance

3. and hels constantly striving to put is right
through crop protection
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Needs for Crop Protection?

@ CP (Crop protection) & PC (Pest Control)
are at least as old as agriculture. In order to
maximize food production, it can be
economically advantageous to protect crops
from competing

. other species of plants (weeds) and

. other herbivores competing with humans,
that we conveniently called pests
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Needs for Crop Protection?

But we haveto dothisin a
sustainable way




Crop Protection & Pest Control
Needs for Crop Protection?

Methods, (Techniques)
Strategies of Crop Protection & Pest Control
Advadages and Disadvadges of Strategies

Needs for efficient and
sustainable methods of CP

Modern crop protectionis

applied ecology

|PM, anew crop protection
paradigm
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General vs
specific
. Insecticides
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Chemical control

e Should be
The study found the
highest levels of Used as a
pesticlde residue 1n
peaches; apples, pears... ...and spinach. IaSt reSOrt
and with the
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Variety Selection

Three ways plants are resistant

 Tolerance
- Plants able to withstand injury better
 AntiXenosis

- Not-preferred
« Too hairy, too waxy
e Odorous

Resistant susceptible Tolerant

Universityofidaho
Extension



Crop Protection & Pest Control
Needs for Crop Protection?
Methods, (Techniques)

Strategies of Crop Management and Protection &
Pest Control

Advadages and Disadvadges of Strategies
Needs for efficient and

sustainable methods of CP

Modern crop protectionis
applied ecology

|PM, anew crop protection
paradigm




Strategies of Crop Man ——

and Crop Protection

1. Conventiona
2. Integrated Crop Management (ICM)
3. Organic Farming Agriculture




Conventional

Normally It uses
1. chemical synthetic fertilizers
chemical synthetic pesticides

Hormones

No Economic Thresholds are used
It ISvery intensive




Conventional

Normally It uses
1. chemical synthetic fertilizers
chemical synthetic pesticides

Hormones

No Economic Thresholds are used
It ISvery intensive




|CM
Integrated Crop M anagement

(ICM) .
The Crop System which uses all the alternative

methods in an integrated way avoiding the use
of

. chemical synthetic fertilizers

. chemical synthetic pesticides
Hormones

It IS not very intensive

. The most important component of |ICM Isthe
|PM




|PM
Integrated Pest Management
Give adefinition

Integrated Pest Management (IPM) Is
the coordinated use of pest and environmental

Information with available pest control methods
to prevent unacceptable levels of pest damage
by the most economical means and

with the least possible hazard to people, property,
and the environment.




EH AN
\.ﬂ'll ! !

Fiyyvatt

 Management of pests that incorporates many
practices for environmentally friendly and
economically feasible control of pests

— Physical/Mechanical — barriers, hand removal
— Cultural — proper Irrigation

— Biological — ladybugs, |lacewings, etc.

— Chemical —selective vs general insecticides

— Variety selection — tolerance or resistance




* |IPM does prohibit the use of
pesticides!

e IPM s merely a biological or
“organic” pest control program

e IPM Is a decision-making
process, and a stringent or
rigid management regime



Crop Protection & Pest Control
Needs for Crop Protection?
Strategies of Crop Protection & Pest Control

Advadages and Disadvadges of Strategies

Needs for efficient and
sustainable methods of CP

Modern crop protectionis
applied ecology

|PM, anew crop protection

paradigm




Advadage and Disadvadges of
Strategies Conventional




Advadage and Disadvadges of
Strategies

| PM




Advantage and Disadvantages of
Strategies

Organic Agriculture




Which isNOT SUSTAINABLE
(Why???)

Which is more Sustainable (Why???)




Pests

Crop Protection & Pest Control

Needs for Crop Protection?

Methods, (Techniques)

Strategies of Crop Protection & Pest Control
Advadages and Disadvadges of Strategies

Current Status of Crop Protection

Needs for efficient and
sustal nable methods of CP

Modern crop protectionis
applied ecology

|PM, anew crop protection
paradigm
Biologica Control
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Current Status of Crop Protection???? ki

1.

|PM 1swidely recognized as the proper
approach to dealing with pests in production
agriculture.

|mplementation Is up to individual farmers so
It varies considerably

Concepts are well established but the

"~ technol Ogy continues to Improve.




Crop Protection & Pest Control

Needs for Crop Protection?

Strategies of Crop Protection & Pest Control
Advadages and Disadvadges of Strategies
Methods, Measures, Products

Needs for efficient and
sustainable methods of CP

Modern crop protectionis
applied ecology

|PM, anew crop protection
paradigm

Why 2222777



Needs for efficient and
sustal nable methods of CP

Sustainable agriculture integrates 3
main goals:

1. Environmental Health

2. Economic Profitability

3. Social and Economic Equity




Needs for efficient and
sustal nable methods of CP

Sustainable agriculture rests on the principle
That

we must meet the needs of the present
without

compromising the ability of future generations to
meet their own needs




we must meet the needs of the present
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without compromising the ability of future
generations to meet their own needs

How do we achieve this?




Sustainable crop protection is
applied ecology

Agroecosystem must be understood at different
levels of resolutions,

understanding
ne crop,
ne pests,
ne environment, and
ne management activities

IS key for successful crop protection




Needs for efficient and
sustainable methods of CP

TO GO TO THIS CONCEPT

THERE ISA NEED TO




Know the Difference

o |t is critical to know the difference between
beneficial insects and harmful pests

Pest — Beneficial —

southern green stink a predatory
bug stink bug




Some are PESTS

 Peoplepests
M osguitoes, fire ants, i1
venomous spidersand ISR
hornetscaninjureand <\ © g

'- Lo

annoy people
Other Insects threaten
plantsincluding plants

that humans depend on
for food
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Some are Beneficial to Man

One way to think about bugsisto divide
them into “beneficial” and “harmful”
categories.

Not every member of the arthropod phylum
IS a biting, blood-sucking horror.

Indeed, many bugs are beneficial.
. Honeybees pollinate.
. Ladybugs eat aphids, scale and mites.

. Night crawlers are powerful ultimate soll
engineers.

. Crickets are edible: 100 grams contain 121
calories and 13 grams of protein.




Some are Beneficial to Man

e Beneficial

1. Honeybees and e Beneficial Activities
wild bees

2. Ladybug (larvae) 1.3ec_omposers/recyclers
3. Praying mantis 2. Pollinators

4. Ambush bugs 3. Pest controllers

5. Common 4.Food sources for other
. Iacevv(llng \ animals (or humans)

. arvae

2 Ground beetle 5.Prod_ucts for humans
38  Robber flies 6. Medical research

9. Predatory thrips 7.5o0ll engineers

10. Tachinid flies
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What Is Autoecology?

 ItIs the study of the biology of particular
species and their interactions with their
environment. Often referred as natural
history.




Thenatural history of Natural enemies
(autoecology) in general isunknown to us.
Predators are not better off than parasitoids when it

comesto how much we know about them. Actually we
know much more about parasitoids than we do know about

predators. Thisis because parasitoids are used more than
predatorsin bio-cantrol

,r-u LA

In this slide you can'see
feed on awasp (anot %




|s intraguild predation a desirable or undesirable
event in biocontrol ?




@ that intraguild predation is an undesirable event

@ becauseit will diminish the efficiency of your
control strategy.

@ \We do not want two predators eating each other.
@ We want them to feed on the prey.




@ When predators eat each other we say in |PM
@ that they “interfere” with each other.

(@ We do not want that.

D We Wan_t?t.hem to be synerqistic with each other.




Synergistic Interaction
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TRY to DESCRIBE and EXPLAINthe
PICTURE



Thisis an example of a synergistic interaction between two predators. Both of
them eat aphids (the pest). But they eat them on different places. The lady beetle
eats aphids on the leaves. The presence of the beetle make aphids drop to the
grounds (aresponse to an alarm pheromone they use). On the ground aphids will
be eaten by a ground beetle. Thisis an example of avery efficient synergistic or
cooperative interaction between two natural enemies.




Ecological interactions among biological species have been
simplified to hypothetical equilibriums.

These theoretical abstractions and ssimplifications of the biology
of the speciesinvolved in biocontrol is behind several of the
failuresin this practice.

We need to try to make models much more realistic.

The only way to do that is knowing our species biology well and
Increasing the amount of knowledge we have of statistics and math.

-” predator

time (1)




One of the key issues in the autoecological perspective of bio-control
Is the matching of the natural enemy with its environment. Abiotic as
well as biotic. As we will see, this matching is extremely important for
classical biological control methods.




 |tisalsovery important to realize that
pests and their natural enemies co-exist with
several organisms at the same time.
 We usually study them in pairs (i.e. predator-
orey interactions, plant-insect interactions,

parasitoid-host interactions, etc)

out we need to be aware that alot of other
Interactions are occurring among pests and
thelr environment besides the ones we pick to

studly.
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